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X\:Cý3ý_11 0,1 VA,~S s VL2- '" ~ CCINATION

V.. X:

rf n.Y 6~o ~2~aOn p:) a ::ý ,:-ý by Sp/7 Chlaries T.
jr.

Av'.c'-cta Qýansz an:.ra:: wa~s -)_',osc_ by 2Ls:,:ur ir. >0 In

int:;.rax i.,s carrieJ out: wt; S v. c-ne L r. _n.. aJ-

tainecl by Ginsburg (1946) and -ps.-sscs .. ).; t; ugana . C6.

1-e Oft cne nrcsent in'esz: tý.on x.na ofa !-cc
:oý,.cai r-.ctions, Ceuvulopr. -'L in rlen aný ..als ia b

ciratlcn wit". th-e STI-l and *,4_71 m ~.erican) strains. U ;c -xp,:r41-ments

Were set up on 42 rabbits and 82 guinea pig,.s. Twelve rabbi-_ts and -13

pigs scrv~d as a control.

e:abbjits were given t.-,e vaccio stracns in a:naýunts Of 40 and
160 million spores. The' period ofcbsrvaýtion was fcr. 24' laurs "-p "o

2 m.onths. The pig;s were injected With LnSe 2 Strains in Losos of 20

million spores. The experimental animals were sacrificed (decapitation)
in 1, 2, 7, 14, 30, 45, 60, 90, 120, 150, 1SO, 2-10 L~ys after adamn-

istracior, Of the vaccine.

hi'stcogoical invescig-aticns were a.c on the yph nos, spleecn,
Done marrow, internal organs adti-ssue from, tcSite of' u!::ýi-,stracion
of the VLCcine. Fragm.-ents were fzixe(e ;.r , in tco-'K, sealed in

paraffin-celloidin, and microscopic sctiLons (5 microns Lc..

stained w-_.th hematozylin, azan, by the ..rash method for R.,for glycogen,
and in addition to this cardiac mu:;clc was stca;ned by th-e Selye metthodý.

Upon autopsy of rabbits on the- 2-d .1' Lfter \xacina.ýItn, cdoma was

deteccted at th-e Site of adi.-inistrat;Ic. n . was scc l hry

expressed followin; inoculation with- theo 34-_F, strat in rhue
thr-oughIout the subcutaneous tissue of the, h--ip' in Col.;e ,:""L::L was
hnezorrhaging and the forration of ab)scesses). 1-n the; spleen thecre_ was
rhyperpllasia of the follicles, and in a number, of c.-ses Clho livcer was
flaccid.



Du~in L'.. o.isL01o'tCal fi dri: .e first days fol-
lowing :.,e nist-ation of the ST:-I vac c .Le ru in, a L t.o site of
iection o tlhe rabbits we observed a sm ý 11 , a of t..e oabcv aneous
tissue, dilaztaton of the blood vessels and in. IZration wit.- segmen-
tonuclear Leukocytes. olwi:, s:;intc.g for , I0zO_:,o&.ilic
cells were no- found. fY th.e 4: Z , y trGe .':.: dca ard inflam-
mation were inc:easd and., r .;nt-ply •:- . u• to t 1.c _
day. Duri:Ig taese perio• tiao c.Lu>.. co .,. ring
staining for RNA it Uas possible to expose a Ou:.br of r.Lkul ,
immature plasriatic cells (figure 1).

Start*ng with the 14th cay the f-.•.aicn of granrulation tissue
bcgan at -:L:c site at ad:nistration of -, ',.ccie. 1;y thIe 24zh day
the inila=mazory ch-anges abated, but as before a large quantity of
pyroninophiiic cells were detected. By the 45t: day patholooical
changes were absent and followin s"aining for XNA individual clasmatic
cclls appered. When t'.e 34-F2 vccine strain was ad:.nistercd, more
expressed local changes were noted (strong eden.a by t'.e 4L" d..v,

siharply expressed inflai;atz,aory changes wit.-. necrosis of the :..uscle
fibers of itie subcutaneous Lissue) with the formwation of abscesses and
the appearance of pyron.inophilic cells in the first days following ad-

ministration.

In the histological investigation of the regional lyaph node24
hours after inoculation with strainz being studied, we detected hyper-
plasia of the embryonic centers of the secondary nodules, sc..e dilata-
nion of the sinuses, swelling of the endoLhelium, and proliferation of
the reticular cells. In many of these, figures oz mitosis wert dis-
tinguished and there wis a small numlber of ?lasmoblsts. All tne changes
increased by the 14th day, and then gradually abated, but on the b0th
day (end of observation) a considerable number of cells of a plasmatic
nature werc still revealed.

Following the administration of tihe STI-I vaccine strzcn, analogous
changes appeared in the axillary lymph node (remote) somewhat later -

from the 14:h to the 24th days. By the end of the cbservations, that
is, 2 months, the condition of the lymph node had normalized. Fol-

lowing the administration of the 34-F? vaccine the described changes
were more temporary - normalization ol the lymph node set in, by the 14th
day.

In the spleen, following the admiistra t ion of both. vaccine strains,
we detected similar microscopicch-anges, developing by the 4th day
after inoculation of the vaccine and expressed in a minor pleth'ora,
dilatation of the sinuses, hyperplasia in the reproduction centers of
the follicles and increase in the number of plasmoblasts both in the
center of the follicles and in the pulp of thu spleen. Pictures of
mitosis were apparent in the reticular cells. A macrophagal reaction
appeared. T'he most expressed changes were observed on the 21,.h day.
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t.ee~.o ncc~(2 nc:: ne ~ tcbut

re w-ecpcc~~- --

whih zg,- :.on L. 0i L. Z-~ vlý,c~ S

cLiamhion if al eveolocy:,ýs anu focu,.1 prý', CI~ of 'U1 cllr
~Žmnt~utu-e -nteralVLolar supta witý.; t..ý Ofurnc -;- nati.c

cells i:1 t.uem (fig 3) .Thes C' ~ tm Se Lec muxinum. nLnvý.siiy
on. th-e 14t*h day after a-dM'-Iiistratýion of the v-ccirlo.

I,-,h live,- Of tr~e teSt r ioLt frCem IStZ Zl.rooj; X` 14Zth-
aa f oter aui.srt on o~tev2ccý-i,.o ta we obs6irve.. a minor

?plenuora, 6ilazation of the lym-ph fi-ssures an~d a larg;e C~UaniiLy Of
glycogen ii. he hepatic cells.

Ch.angcs in tharietal andý valivular L!oadi~ ee iie to
swelling of its end.onlheiial layer, monor mnucoio ede~ma of th, -ea rt
valves, and` insignif i-cant cellular proliferation. In the cardiac
muscle, w.nstained according- to Selye, the-re was exposed a various

degre ~X uchsinophilic degeneration of the fibers (figure 4) a r4
s.nail cellular infiltrates, which included individual plasimat&ic cells.
These chang;es were most expressed 2 weeks after administration of the
vaccine and by the end of the investigatio" ',-ad abated (2 mnh)

In th.,e kid"ney, mainly following toadmInistrat ion 0.o 4--
strain, w,. detzected rmonor plethora and swelling- of t ithL-,ium of the

convolute& tubules.

During, the. au,;opsy of tevazciinated guino.n ' w, rcvo u
i~m uctreas in th.,e rubt. Duringý the hsoo,~

Z~on of tisz ~e from7 th'e site werecr theo vaccine stra; ns cC tr,
~ualso Cthe nplcen, lphnoilcb and b)one moarrow w oe Ccunc

aonaogous to) th!ose deSCribed in theO raYaitS, dUt cri
pczr u b of appearance and' dibappearzance. in thec rveg-o;u-lly
node, spenand bone marrow the, symPtoms oý -)laz-.ati4z;A:ion, ;:tt ana
t-e mcoh.lreaction were observed for coarse of 5 ~v~~
,and during L-is period they weýre m--ost cx., LsL a t.c cnn 0 rw

't was etlihdby statist'c~po ~ t~ h e..to h

sp7len in zznc experimental anim-als a C%-, on I 74e .n Un
after vaccination, then the curve Of terwih ~zuu~.uu
approximately the saneo level, up to the~ ;O~h c:.y and rý u.lylwrd
coming close to the initial value in the .-5thmnt (figure 5).
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In t.ii man:ior, for t•,e coursu of 7 nannhs we followedC t-c d-vnnmics
of the in.,unogen•sis procu66 =n rabb-ts c.g-p , i:'- ; r.u WiLh
ant,,rax v_:cine. A-1 the o organs were irvolv'd(. ti. pro-
cess of i.:.aunogunesis, but in rc-,o~ t lyn! node arn d cr he
changes wvýre expressed considerly-::ore r.an . , I.
This conforms full'y with &dta

(1935) showed the priMary
lymph node * urvic.l an -.. . r .,. C. 0oss
of antibody production !'ay ot :.. 2.u, L .

lymph node is included following the do sol.hIe anti gem,
or it is distriOutCd t .roug.'uOu-. ýC Ct.zire 1.;: syst.:.; following
inu-nizat-on with corpuscul r antigen. Ai oil emulsion, u.ed during
vaccination against anthrax for the purpose of deposition of the soluble
antigen, imparts to it certain properties of the corpuscular antigen
which stin-ulate the involvement of the remote lymph nodes and spleen
in the process. There are reports in the literature (Gavrilov, 1929)
on the particular role of the spleen during v~ccination against anth;rax.
It has been established experiment.:Ily that a splenectomy disrupts the
immune condition of rabbits which have been vaccinated against anthrax,
while following the administration of other antigens a splenectomy does
not inlhibit the production of aittibodies (Myerson et al., 1957).

Proliferation processes, detected in the interalveolar septa of
the lungs, had a similarity with morphological changes during interstitial
pneumonia. Following vaccination they represent the nonspecific iocnuno-
morphological reaction of the lungs.

Crampton and Haurowitz (1952) detected injected antignr. at a maxi-
mum concentration in proteins from the lung of rabbits. Lased on the
data of Rapoport, cellular proliferates in the lungs were subsequently
resorbed, leaving behind small sectors of fibrous swelling.*

Following the im;-nunization of guinea pigs with anthrax vaccine,
it was revealed that the process of i.m.unogenesis, followed over a period
of 7 months, began with the ist day at the site of administration.i and
continued up to 5 months in the regional lymi pa node, spleen and bone
marrow. According to the literature (Vershilova, 1950; Korobkova,
1956; Yegosh-n, 1960; Altareva et al., 1958; Vereninova et al., 1958;
Borodko and Samsonovich, 1961), following vaccination with live mono-
and polyvaccines immunity was preserved up to a year.

Minor changes, revealed by us in the heart, liver and kidneys, are
fully conformable, since the vaccinal process is the reaction of the
organism to the introduction of an attenuated infection, and though it

* The Greater Medical T-cyclopedia, vol II, p 303.

_ _ _ _ _ _ _ _ - ~ -- 4.



ox- :s~of a "mnrilincss' (2zL)oporz, u cr

" "~c re c1,aracter~bLtc .--,)- ant!-.rox. werct .'. o .in~cn

rcedrbenz:,C a rea~ction to LnoC Ofroc Lo C .. e n

2. hnrabbzits and g&.inoaa2~ reccivedth 1

vaccine s~rains, chnarges devel.oped at: tL-. sitte of.iO. tlne iym'.h
nodes, spleen, bone marrow an-d 1i-ngs. Theso c . an~s ma-c -- posL-Lbie
LO j-U(;ýe L.he nature of the vacci'r ~rGCc!SS a itýs i-ntO116.

i,;rng thie .-a cro- anrd- micrc-.-co-) -c ~not 'Sat *ona c0
fro-, the sites whocre the STI-1 anL 34-+ VaCC-*n. bLtrafIS Wc - 5

tcrod, it Was establis'hed that th.'e 1atter cctuseýd a si,ýnificanzly' st:roln-or
local reaction, being-ý expressed in an intensive leukocyttic -nita
tion up to the formation of abscesses and necrosis of the ..- cl, 1.1bers
of the subcutaneous tissue.

4. 7hil~owing t~he vaccinations wit'h both,- strains, the -)roces', of
tx.unogcnosi5 began with the 1st day (at the site of admin4-zration) and

was preserved over a period of 5 month-s.
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Figtýurc 1. Plasmatizatý-.on of collulur a i2x tŽ t-k sf'tk ufa.- stato
o f t'he 34-F vac C 4no on, tcI~th- da ;olo

2 V--Cz;..;.at-n.

Staiinc~d -vath ncaoyn-o ' Mag.-i4ic a t on 6CCCX.

F.-i~rc 2. 1 c r-) asia of bone -ra,,-,ow on. '>~2r. d y Voivr~ va CC, tinUI4
,-it tlho 3.-. ̀ strain.

St ainc d witn h -inat oxyI.n-c c, s in a,:-.-.:: -. X

U.E.Af411 NU! R"ThR)C1Li
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GRAPHIC NOT REPROD)UCFPWT

:I; 2 rii- on Of t:h -or Ic c-nc~rat-:on.
intcraiveolzlr cz by :an2ic V.-i.. ib;z

S cells on t 1~ 4.&r day af-te-r cL~;Lw ~ 3- ac,
admin:r511!rtion of the STI-I Stai4ned according to zolyc.
vzaccir.e strain. :ThIgnificatýior. 50OX.
Stai'ned wi.th hc-.atoxylin-eosir..
Magrni.'f-catio.. 665X.

S -0-_ _ _ _ _ __ _ _ _ _ _ _
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Figure 5. Dynamics of spleen weight for guinea pig-s (1) and rabbits (2),
vaccinated against antihrax.
a -relative weight of spleen (in grazms per I kg of animal wcight;
b -days.


